This work focuses on the study of the inhibitory action of an heterocyclic compound, 1-(4-methoxybenzyl)-2-(4-methoxyphenyl)-1H-benzimidazole (MMBI) against corrosion of a steel pipeline sample grade XC52 in a 1M hydrochloric acid (HCl) solution. The electrochemical methods as the impedance spectroscopy and the potentiodynamic polarization were used to perform this investigation. The effect of the MMBI concentration and the temperature was studied. The determined electrochemical parameters showed that MMBI is a good inhibitor against the corrosion of XC52 steel in 1M HCl at a concentrations range from 510 -6 to 10 -4 M of benzimidazole and temperature ranging from 20 to 60 °C. The inhibiting efficiency (EI%) and the apparent activation energy (E a ) have been calculated in the absence and in the presence of MMBI. The inhibition rate increased with the MMBI concentration to reach 93% for 10 -4 M as optimum inhibitor concentration. Potentiodynamic polarizations showed the effect of presence of MMBI on the anodic and cathodic processes suggesting that MMBI can be a mixed type inhibitor. The mechanism of the action of this inhibitor was defined by the thermodynamic study. The calculated values of G°a ds , H a , E a and S a showed that the 1-(4-methoxybenzyl)-2-(4-methoxyphenyl)-1H-benzimidazole strongly retards the corrosion of the XC52 steel in 1M HCl solution according a chemisorption process. The adsorption phenomenon of this compound on the carbon steel obeys to a Langmuir adsorption isotherm. The quantum chemical parameters were calculated by the Density Functional Theory method (DFT). The experimental and theoretical results are coherent and agree with those of the literature.
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